Fourteen Staphvlococcus epidermidis strains were biotyped according to the scheme of Baird-Parker and tested for their sensitivities to S. epidermidis typing phages. Tetracycline-susceptible strains were tested for the capacity to be transduced to resistance. Five strains, all of biotype 1, were lysed by one or more phages. Five of eight biotype 1 strains were transduced to tetracycline resistance with rates of 10-8 to 10-'. Three strains of other biotypes were not transduced, nor was PS 73, an unusual coagulase-negative strain. The transducing phage 4367 was isolated from the lysogenic tetracycline-resistant donor strain. The phage morphologically resembles serological group B S. aureus phages. Restriction and modification were indicated from the efficiency of plating on phage-sensitive strains.
In many instances, antibiotic resistance may be transferred between strains of Staphylococcus aureus by transduction. A recent study with S. epidermidis demonstrated that in this staphylococcal species: as well as between species, antibiotic resistance may be transduced by S. epidermidis phages, (16) . In this study, we report the transduction of tetracycline resistance by an S. epidermidis phage induced from a naturally lysogenic, tetracycline-resistant donor to biochemically related S. epidermidis strains. The strains were grouped into biotypes according to the classification of Baird-Parker (3) and were phage-typed with S. epidermidis phages. Morphology of the transducing phage and plating efficiencies on some phage-sensitive hosts were also studied. School. An S. epidermidis phage, )367, was isolated from strain 367, a naturally lysogenic, tetracyclineresistant strain, by cross-spotting supernatant fluids of broth cultures on various bacterial lawns. Bacteriophages for phage-typing and their propagating strains were obtained from J. Verhoef, Laboratorium voor Microbiologie der Rijksuniversiteit, Utrecht, Holland.
Four preparations of 4)367, each propagated in a different phage-sensitive strain, were also included in typing.
Media and biochemical tests. Cultures were maintained on Brain Heart Infusion Agar (Difco) slants. For phage propagations and assays, the base layer was Trypticase Soy Agar (TSA; BBL), and the overlay was 0.7%1c (w/v) agar in nutrient broth plus 0.004%1, (w/v) calcium chloride. Trypticase Soy Broth (TSB) was used throughout. except that overnight cultures of strain 367 for ultraviolet (UV) induction of the transducing phage were grown in Brain Heart Infusion broth. Overnight cultures of recipients for transduction were grown on tryptone agar (Oxoid) slants.
Standard tests for the differentiation of staphylococci (10) were used for catalase and for anaerobic glucose fermentation. Free coagulase was determined in Difco coagulase plasma; tests were read at 2 hr and after overnight incubation at 37 C. Pigment production was tested on Staphylococcus 110 Agar (Difco).
Biochemical tests for grouping S. epidermidis were modified from the methods described by Baird-Parker (2). Fermentation of mannitol, lactose, and maltose was determined in Purple Broth Base (Difco) containing 1 %, (w/v) of the appropriate sugar. Tests were incubated for 5 days at 37 C. Mannitol-fermenting organisms were retested for stringent anaerobic fermentation in the standard medium (10) with glucose replaced by mannitol. Acetoin production was determined in the medium described by Baird-Parker (2) and was detected with Bailey aild Scott's reagents for the Voges-Proskauer test (1); tests were incubated for 14 days before they were considered negative. Phosphatase production was detected on TSA plates containing I ml of a 1% (w/v) solution of phenolphthalein diphosphate (Eastman Organic Chemicals) added per 100 ml of sterilized, c9oled agar. Cultures were streaked on these plates and incubated for 48 hr at 37 C. After incubation, the growth was exposed to ammonium hydroxide fumes. 
RESULTS
Characteristics of the transducing phage. Figure  1 is an electron micrograph of S. epidermidis phage 4367 negatively stained with phosphotungstic acid. The head is polyhedral, the tail is flexible, and there appears to be a complex tail plate. The phage resembles S. aureus serological group B phage (9), but it was not neutralized by antisera to S. aureus phages of serological groups A, B, or G. Other workers (7, 15) Transduction of tetracycline resistance. PS 73 and 11 S. epidermidis strains which were susceptible to tetracycline at a concentration of 5 ,sg or less per ml by the plate dilution method were selected as recipients for the transduction of tetracycline resistance by 4)367 (UV-induced). Five of the eight biochemnically related strains (biotype 1) transduced at rates from 10-8 to 10-s' (Table 3) The highest rate of transduction observed was ANTIMICROB. AM. CHEMOTHER. Table 3 are probably overestimated because the number of PFU of the phage declined faster than the transducing activity upon storage. Transduction was observed in S. epidermidis of biotype 1 only, but few strains of other biotypes were included in the study. Biotype 1 is the most frequent group of S. epidermidis isolated from patients, and these organisms are occasionally implicated in infection (8, 15 (14, 15) , who found that two groups of phages could be induced from lysogenic S. epidermidis strains: phages which were active on other S. epidermidis and phages active against S. aureus. Transduction between staphylococcal species may require particular S. epidermidis phages. Phage-typing is a useful tool for work with S. epidermidis as well as S. aureus. The five strains in our study which were lysed by phages could readily be distinguished by their phage-typing patterns. However, the lytic patterns and frequency of nontypable strains in this small sample, when compared to the results of other workers (12, 13) , may suggest regional or geographic differences in the distribution of S. epidermidis strains.
Additional work with strain 367 indicates that the genetic determinant for tetracycline resistance is plasmid-linked; these studies will be reported later.
